U.S. Department of Energy

Office of Sci

Advancing America's Science
and Industrial Competitiveness

Office of Science

Advanced Scientific Computing Research Program

Department of Energy’s
Innovative and Novel Computational
Impact on Theory and Experiment
Program

Barbara Helland
Advanced Scientific Computing Research
Barbara.Helland@science.doe.gov



U.S. Department of Energy

Office of Science

Advanced Scientific Computing Research Program

Department of Energy
Organizational Structure

DEPARTMENT OF ENERGY

Office of the Secretary
Federal Energy Dr. Samuel Bodman, Secretary
Regulatory ~ f======cc==ca=-x - Chiefof Staff Departmental Staff
. and Support Offices
Commission Clay Sell, Deputy Secretary * ‘PP
Otflice of the Assistant Secretary Assistant Secretary
Under Secretary Office of the Office of the for Policy & for Congressional &
: Under Secretary for ional Affairs Affairs
For Nuclear Security/ Under Secretary Sui y
Administrator for clence
National Nuclear . General Counsel Health, Safety &
Security Administration C. H. Albright, Jr. Dr. Raymond L. Orbach, Security
Th o P.D’Agosti Under Seeretary Under Secretary for Science
omas . gostino Chief Fi ial N ]
m_"m':" conomic
! Inpact & Diversity
drnini Assistant Secretary
mEE . pmg:::: |—]  for Energy Efficiency Office of Science
& Renewahle Energy Chief Information Inspector General
Officer
Deputy Administrator Assistant Secretary
—1 for Defense Nuclear — for Environmental || Advanced Scientific -
Norproliferation Management Conguting Research Human Capital Hearings
Management & Appeals
Deputy Administrator || As t::‘! ¥ [ Basic Energy Sciences
for Naval Reactors Fossil E: M . el oand
Biological & Counterintelligence
. — Emwironmental
|_| Deputy Under Secretary _— Asn;lan]:ﬂs:cEmhq for Research
g i uc
for Counter-terrorism nergy Public
[ FusionEnergy Science Affairs
Associate Administrator Assistant Secretary Energy i
|—  for Defense Nuclear [~ for Electricity Delivery Administration
Security & Energy Reliahility
= High Energy Physics
iate Adminis: Civilian
Associate trator |—v Radioactive Waste n Power Bonneville Power
— for Emergency 1oac Administration Administration
Operations Management — Nuclear Physics
Associate Administrato
L | r nrastructure —]  Legacy Management || Workforce Development Western Area Power Southwestern Power
& Environment Teachers & Scientists Administration Administration
Associate Administrator
— for Management
& Administration
*The Deputy Secretary also serves as the Chief Operating Officer 06 Feb 08

ORNL User Group Meeting, April 17, 2008



Office of Science

Advanced Scientific Computing Research Program

U.S. Department of Energy

Office of Science
Science Programs

V5, Doperimant ol fnargyy [

Office

Soience

Work Ofﬁse ofI . Deputy Director for Science Programs D
jorkforce Developmen f A - .
for Teachers and Scientists Patricia Dehmer Project Assessment
William Valdez Staff Daniel Lehman
Office of Office of B o Office of Office of Office of
Advanced Scientific Basic Energy gl Fusion Energy . . Nuclear Physics
— : o Environmental _— y High Energy Physics |
Computing Research Sciences R —— Sciences Dennis Kovar (A) Jehanne
Michael Strayer Rohlfing (A) Anna Palmisano Raymond Fonck Simon-Gillo (A)
Comp. Science . . . "
Research and Chemlca_l Sciences, Life a’.‘d Medical ITER & Research & Physics
L N Geosciences, & Sciences — N —
Partnerships e — e International Technology Research
Frederick Johnson Eric Rohifing Weatherwax (A) Erol Oktay (A) Glen Crawford Eugene Henry
q Facilities &
- M_aterlals Climate Change Research Facilities Project
— Facilities Sciences & S 5 —
. 4 ) Research Stephen Eckstrand Michael Management
Michael Strayer (A) Engineering N
Jerry Elwood A Procario (A) Jehanne
Helen Kerch (A) X ¥
Simon-Gillo
Environmental
Small Business Scientific Remediation
Research User Sciences
Larry James (A) Facilities Michael
y Pedro Montano Kuperberg (A)
3/31/08
ORNL User Group Moo o eogy o e vy —e e



U.S. Department of Energy

ASCR High Performance

"‘ Computing Resources

Office of Science

Advanced Scientific Computing Research Program

« High Performance Production Computing Facility (NERSC)

— Delivers high-end capacity computing to entire DOE SC research
community

— Large number of projects (200 — 300)

— Medium- to very-large-scale projects that occasionally need a very
high capability

— Annual allocations

» Leadership Computing Facilities

— Delivers highest computational capability to
national and international researchers through
peer-reviewed Innovative and Novel
Computational Impact on Theory and
Computation (INCITE) program

— Small number of projects (10 — 20)

— Multiple year allocations

Federal Plan
for High-End
Computing

=
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ASCR High Performance and
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« NERSC
— 104 teraflop Cray XT4 began operations in
January 2008

— 6.7 Teraflop IBM Power 5 (Bassi) with 888
processors, 3.5 terabytes aggregate memory

— 3.1 Teraflop LinuxNetworx Opteron cluster
(Jacquard) with 712 processors, 2.1 terabytes
aggregate memory

« LCF at Oak Ridge

— 119 teraflop Cray XT3/XT4 (Jaguar) with 11,708 =0
dual core AMD Opteron processor nodes, 46 E—
terabytes aggregate memory

— 18.5 Teraflop Cray X1E (Phoenix) with 1,024
multi-streaming vector processors,
* Argonne LCF

— 5.7 Teraflop IBM Blue Gene/L (BGL) with 2,048
PPC processors

— 100 teraflop IBM Blue Gene/P began operations
April 1, 2008
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Future Facility Upgrades
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* ALCF

—4406 teraflop IBM Blue Gene/P upgrade
In transition to operations

* LCF — Oak Ridge

—Cray XT4 250 TF upgrade completed
and acceptance testing due to start

—1 Petaflop Cray Baker system to be
delivered by end of 2008
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Initiated in 2004 at NERSC

Provides Office of Science
computing resources to a small
number of computationally
intensive research projects of large
scale, that can make high-impact
scientific advances through the use
of a large allocation of computer
time and data storage

Open to national and international
researchers, including industry

No requirement of DOE Office of
Science funding

Peer and computational readiness
reviewed
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U.S. Department of Energy

2008 INCITE Awards:
‘ Allocations by Discipline

Office of Science

Advanced Scientific Computing Research Program

Solar/Space Physics
Nuclear Physi 2%
uciearrnysics Atomic Physics
7% 1%

Accelerator Physics Astrophysics

j" ( 15%

Nuclear Energy

7% \

Materials Sciences
10% Y

Biology and Life Sciences
8%

Chemical Sciences
8%

Lattice Gauge Theory
10%

Geosciences
1%
Fusion Energy
5%

Climate Research

Combustion 9%

Computer Sciences  11%
3%

Engineering Physics
1%
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INCITE Expectations

Office of Science
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- LCF

— Sign LCF User Agreements
— Adhere to LCF Cyber Security and other computing policies

— Work with Scientific Computing Group to take full advantage of Jaguar
and Phoenix architectures

— Don’t wait until December to start computing

- DOE
— If your project has a multiple year allocation, fill out renewal form
— If this is your last year of project’s allocation, submit final report
— Share your scientific accomplishments.
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U.S. Department of Energy

), 2007 INCITE Accomplishments at
ORNL

Office of Sg;ence

Advanced Scientific Computing Research Program
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New insights into protein
structure and function leading
to better understanding of
cellulose-to-ethanol conversion

Resolved decades-long
controversy about modeling
physics of high temperature

superconducting cuprates

First 3-D simulation of flame that
resolves chemical composition,

temperature, and flow
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2008 Scientific Accomplishments
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